p53 abnormalities in CLL are associated with excess of prolymphocytes and poor prognosis.
To determine the role of the p53 gene in chronic lymphocytic leukaemia (CLL) and its possible involvement in the pathogenesis of a progressive form of CLL characterized by > 10%, prolymphocytes (CLL/PL), we selected 32 cases, 17 with typical morphology and 15 CLL/PL. The extent of inactivation of p53 was examined by assessing loss of heterozygosity (LOH) at 17p13.3, by sequencing the highly conserved region (exons 5-9) of the p53 gene and by analysing p53 protein expression. LOH was detected in 8/28 (29%) cases, p53 mutations in 5/32 (16%) cases and p53 expression in 5/27 (19%) cases. Overall 11 cases (30%) had p53 abnormalities of which eight cases had CLL/PL. There was a significant association between CLL/PL and p53 abnormalities (P=0.05); 75% of cases with LOH, 80% of p53 mutations and 80% of cases positive for p53 protein had CLL/PL. Thus, p53 inactivation is the first gene abnormality identified so far to be involved in the development of CLL/PL. All the cases with typical CLL and p53 abnormalities had only one allele affected whereas 4/6 CLL/PL had both alleles inactivated. This difference in the extent of p53 inactivation suggests that accumulation of p53 abnormalities may be associated with progression of CLL to CLL/PL. CLL cases with p53 abnormalities were characterized by a higher incidence of stage C (P<0.025), a higher proliferative rate (P=0.05), short survival (P<0.005) and resistance to first-line therapy (P<0.02) but not to nucleoside analogues. Analysis of the correlation between p53 status and incidence of trisomy 12 by fluorescence in situ hybridization (FISH) showed that trisomy 12 was more frequent in cases without p53 abnormalities, suggesting that trisomy 12 and p53 may represent different pathways of transformation in CLL.